A health education intervention was carried out for three consecutive years on primary school Cretan children. Baseline measures were obtained from 962 pupils (509 boys and 453 girls) registered in first grade in 1992. The health education intervention programme was directed at both the children of the intervention group and their parents, and has a projected duration of 6 years. After the completion of the 3 years of intervention and while pupils were in fourth grade, measures were obtained for evaluation purposes on a random subsample of 393 pupils of the original cohort. Statistically greater improvements in the intervention, as opposed to the control group, were observed for both children's and parents' health knowledge, and children's standing broad jump, sit-ups (SUP), sit-and-reach, handgrip and endurance run test (ERT). Furthermore, time spent on moderate to vigorous physical activities out of school significantly increased for intervention group children compared to the control group. Statistically smaller increases in the intervention as opposed to the control group were observed in suprailiac skinfold and body mass index. The degree of improvement in both SUP and ERT related positively to parent's baseline physical activity score. Finally, the parental attitude of health-related hedonism related negatively to SUP improvement.
Introduction
Several studies have demonstrated an inverse relationship between physical activity, morbidity and mortality from coronary heart diseases (CHD) (Blackburn and Jacobs, 1988; Sllattery et al., 1989) and all-cause mortality (Paffenbarger et al., 1986; Blair et al., 1989) . Physical activity has been found to decrease the risk of CHD (in the adult population) through favourable effects on major coronary risk factors such as blood lipids (Haskell, 1986; Goldberg and Elliott, 1987) , obesity (Pace et al., 1986; Segal and Pi-Sunyer, 1989 ), blood pressure Hagberg and Seals, 1986) , and improved glucose tolerance and insulin sensitivity Holloszy et al., 1986) . However, the levels of physical activity in adulthood seem to be established during childhood and adolescence (Dennison et al., 1988; Kuh and Cooper, 1992; Sallis et al., 1992; Armstrong, 1995) . For this reason it is important to develop proper physical activity patterns that can be successfully translated into adulthood (Sallis, 1987; Sallis et al., 1992) .
However, although several school-based health education interventions have achieved short-term effects in increasing children's physical activity and fitness (Parcel et al., 1989; Simons-Morton et al., 1991; Harrell et al., 1996; Luepker et al., 1996) , the long-term effects of such interventions have not as yet been known. As a result, knowledge and appropriate recommendations that would safeguard the correct implementation and long-term efficacy of prospective health education interventions are lacking. Due to this lack of universally agreed recommendations deriving from long-term health education interventions, all measures aiming at long-term outcomes are speculative. It has been reported that participation in physical activity at an early age (and also in adulthood) is increased when children enjoy, and feel competent and in control in the particular activity (Dishman et al., 1985; DeMarco and Sidney, 1989; Craig et al., 1996) . Furthermore, moderate intensity training has been reported to be enjoyable to anyone and to track to adulthood (Dishman et al., 1985; Simons-Morton et al., 1988a) . In addition, the importance of parental involvement, encouragement and support has been acknowledged (Ward and Bar-Or, 1986; DeMarco and Sidney, 1989) . Finally, it has been reported that both multidisciplinary interventions (combining physical activity with health education curricula), and team approaches involving physical education instructors, teachers and counsellors have been associated with positive outcomes (Ward and BarOr, 1986) . In order to achieve such multifaceted or multidimensional intervention strategies, the health education intervention described below combined traditional school-based health promotion programs, focusing solely on classroom instruction targeting children's knowledge, skills and health practices with moderate intensity training designed to be enjoyable and self mastery fostering fitnessrelated physical education classes and parental involvement (Simons-Morton et al., 1986; Parcel et al., 1989) .
The purpose of the current study is to present the design, implementation and the preliminary outcomes of 3 years of the programme's application from grade 1 through 3, on targeted variables such as children's and parents' health knowledge, and children's physical fitness and physical activity out of school.
Methods
The health education program was initiated in March 1992 with the approval of the Greek Ministry of Education and has a projected duration of 6 years. Detailed consent forms were signed by the 594 parents prior to their children's entry in the study. The participation rate at baseline was 94%.
The population of the intervention group comprised all 4171 children registered in the first grade of primary schools throughout two counties of Crete in September 1992, while all of 1510 children registered in a third county served as the control group. A random sample of 538 children at 24 schools (10 urban and 14 rural) in the intervention counties of Iraklio and Rethimno were selected in order to assess the effectiveness of the program. Similarly, 424 pupils registered in 16 schools (seven urban and nine rural) in the county of Chania, having no health and nutrition intervention, were selected for comparative evaluation purposes. Reflecting the geographical distribution of the population, 49.8% of these pupils came from urban areas (towns with a population above 40 000 citizens) and 50.2% came from rural areas (villages with a population less than 4000 citizens). The selected sample of children examined at baseline consisted of 509 boys and 453 girls.
School-based health education implementation
The preparatory phase involved the development of teaching materials which would be most suited to the characteristics and culture of our population. For this purpose the health profile component of the 'Know Your Body' school health promotion program of the American Health Foundation (Williams et al., 1977; Walter and Wynder, 1989) was adapted, modified and supplemented to suit our population. Multicomponent workbooks covering mainly dietary issues, physical activity and fitness, but also dental health hygiene and accident prevention were produced for grades 1-3 with each pupil being supplied a workbook per year. Additionally, teaching aids, produced by the researchers, in the form of teaching manuals, audio-taped stories, posters and workbooks were provided. These assisted class teachers and physical education instructors in the presentation of new materials, and also reduced the inherent variations between teachers (attitudes, enthusiasm, etc.) in the delivery of the materials.
Education intervention and physical fitness in children However, since knowledge alone cannot bring behavioural changes (Perry et al., 1990) , the intervention program considered the interactions among environmental, cognitive and behavioural factors, for which social learning theory provides the theoretical framework (Perry et al., 1990) . Classroom modules were designed to develop behavioural capability, expectations and self-efficacy for healthful eating, physical activity and fitness. Learning activities were designed to influence expectancies that placed an important value on achieving these behaviours. Methods included modelling (through stories, role playing and demonstrations), self monitoring of behaviour, contracting to try new behaviours, skill development and verbal praise. Cues and reinforcing messages in the form of posters and displays were provided in the classroom.
The health and nutrition components of the program were conducted by the class teacher and incorporated 13-17 h of classroom material annually. The physical fitness and activity component of the program had a practical and a theoretical part (4-6 h of classroom material per year), and both were delivered by physical education instructors during the two 45 min physical education sessions per week.
Practical aspects were delivered in the playground where fitness (rather than motor)-oriented exercise sessions took place. These were designed to be enjoyable, of moderate intensity and involved total class participation. All sessions, at the beginning, consisted of a short warm up period and stretching exercises. In the remainder of the time pupils were engaged in activities such as skipping, fitness stations and several aerobic group games (Simons-Morton et al., 1991; Arbeit et al., 1992) . Less emphasis was placed on competition and, winning and rewards were given for all levels of effort and ability (DeMacro and Sidney, 1989) .
Theory comprised of two parts: (1) that which follows screening and explains the tests and results, and (2) that which concentrates on intervention to improve fitness results through behavioural changes (Williams et al., 1977) . Regarding the first part, explanations were offered in a simple, friendly 595 way about the importance of the fitness and anthropometric tests in relation to being strong, handsome, attractive and feeling good. Less emphasis was placed on health, since this term is not well understood by children. Physical education instructors were asked to offer positive, constructive and immediate feedback without being evaluative, critical or demanding. Children were taught how to set their own personal goals which should be realistic and in keeping with students' perceptions of their skill and fitness levels. Children were taught not to compare themselves with other children who may be more skilled and fit or at a different level of maturation. Likewise, skill mastery and effort should be emphasized rather than winning the competition.
Regarding the second part, self-improvement was emphasized to allow for success on a regular basis, and progression of skills and fitness scores identified for each grade to help ensure continual fitness development from year to year. Children were taught about the several components of fitness and what kind of exercise improves strength, flexibility, balance, skills or endurance. Special emphasis was placed on the aerobic component of fitness and they were taught the three aerobic parameters: intensity, duration and frequency (Walter and Wynder, 1989) .
The practical and theoretical components of the physical activity and fitness part of the intervention were not necessarily delivered separately but were merged to maximize the effectiveness of the intervention. Whenever the weather conditions did not allow outdoor activities during physical education classes, the session was devoted to indoor activities, preferably related to the physical activity and fitness component of the intervention.
The control group did not have any health or physical education intervention either in the class or the playground. During the physical education sessions the children were allowed to play freely without a structured program. They were supervised by their class teacher rather than a physical education instructor, a similar program to the one followed by the rest of schools in Greece for grades 1-3.
Teacher orientation
A design characteristic of the educational intervention was that it was teacher delivered. In addition to the preparatory materials dealing with the health intervention, teacher-orientation seminars were designed and conducted annually to the targeted grades in the two intervention counties. In cooperation with the Board of Education and the school counsellors, four 3 h seminars were held in four different regions of the intervention. The aims of the seminars were (1) to familiarize teachers and physical education instructors with the objectives of the program and their role therein, and (2) to increase teachers' awareness of the significance of incorporating health, nutrition and health related fitness in their curriculum. Finally, teachers and physical education instructors were provided with preparatory teaching and classroom materials.
Parental involvement
A second design feature of the program is parental involvement. It is generally recognized that the family plays an important role in shaping children's eating and exercising habits, in particular with young children (Perry et al., 1988) . Parental involvement was thus considered to be a critical component of the intervention program. For this purpose, after the end of the baseline examinations, meetings were organized whereby parents in the intervention group were given a file containing their child's screening results. During these meetings, presentation on the importance of topics relevant to dietary and exercising habits of the children were issued to improve the health profile of the children and prevent CHD in the future. Furthermore, parents were encouraged to modify their dietary habits as well as those of their children and support them in increasing their physical activity. Two meetings were held annually at each school, in order to facilitate parents' participation and provide them with the opportunity to resolve any queries about their children's health. Regarding the control group, an envelope with all medical screening results plus some brief com-596 ments were mailed to the parents. No parental educational sessions took place for the control group.
Data collection
The third characteristic of the program was a periodic examination of a random sample of the study's population on a range of cognitive, behavioural and physiological parameters, in order to assess the effectiveness of the intervention. Data collection took place in schools during morning visits between 8:30 a.m. and 13:00 p.m. A maximum of around 30 pupils and their parents were screened each day by either one large or two small teams of trained personnel.
With respect to children, the data collected, from both intervention and control groups, were health knowledge scores, anthropometric measurements, physical fitness, haematological examinations and serum lipids. In addition, children's behavioural data concerning diet and physical activity were obtained from their parents.
Parents also completed structured questionnaires regarding personal characteristics (age, occupation, years of education, etc.), and issues related to their own health habits, attitudes and knowledge.
For evaluation purposes, the full battery of tests will be rerun on the total population initially examined, in the sixth year of the program. However, after the completion of 3 years of intervention, while children were in fourth grade, a representative randomly selected subsample of 231 children from the intervention group and 162 from the control group were re-examined in order to assess the progress and the effectiveness of the first year's intervention. Participation rate at the re-examination was equally high as at the baseline (92%). However, data obtained from parents concerning themselves or their children are limited to subsamples, who responded both at baseline and re-examination, presented in table subscripts.
Only data related to physical activity and fitness of the children, and the effects of the 3 year intervention in improving these indices are presented here.
Education intervention and physical fitness in children

Measurements
Pupils' health knowledge
A multiple choice questionnaire with colour illustrations was used to assess students' knowledge at the beginning and at the end of the 3 years intervention period. The theme of the questionnaire, as in similar studies (Williams et al., 1977; Walter and Wynder, 1989; Arbeit et al., 1992) , focused on diet, food products and physical activity. It was completed with the assistance of an intervention team member. The questionnaire had 13 questions. Each question had two to eight answer possibilities. Pupils were asked to circle the correct answers from a list of drawn objects. For example, pupils were asked to circle the foods that are good for health from the following list: yoghurt, chips, fish, beans, cake, chocolate, fruit and crisps. Or, they were asked to circle the activities that can strengthen the heart and lungs from the following list: training with springs, watching TV, soccer, weight lifting, swimming, cycling, running and resting. Knowledge scores were calculated in accordance with the following marking scheme: 1 point for each correctly circled answer, 1 point for each incorrect answer not circled, -1 point for each incorrectly circled answer and -1 point for each correct answer that was not circled. This scoring system was used to avoid the potential for randomly selecting the correct answers.
Pupils' physical activity
Parents were asked to report their children's physical activities during two consecutive weekday afternoons and 1 day of the weekend. For this purpose parents were asked to occasionally observe their children during 3 days of the period September-November where both weather conditions and children's time schedule were representative for this time period. For this purpose they were supplied with a form covering from 13:00 to 22:00 for the weekdays and 9:00 to 22:00 for the weekend in 30 min intervals. In order to report an activity it had to have a duration of at least 15 min. However, since children of this age are engaged with several activities at the same time or change 597 from one activity to an other we asked the parents to concentrate on the intensity of the activities rather than the form of the activity. For this purpose parents were supplied with a table with several common domestic, agricultural, sports and leisure time activities appropriate to and popular among 6 year olds. The activities were grouped in three categories, according to their average intensity. These three categories were used as a reference point from which parents could report certain activities and the corresponding intensity category at the same time. On the same questionnaire parents were asked to identify if any of the activities reported were performed within the context of an organized activity-related class. In these cases parents were asked to report the weekly attendance and the per session duration of this activity as well as the corresponding intensity category of the activity.
Activities were classified according to their energy expenditure independent of body size, using the ratio between work metabolic rate and basal metabolic rate (metabolic equivalent, MET). The three categories were: sedentary (Ͻ4 METs), light (4-7 METs) and moderate to vigorous physical activities (MVPA) (Ͼ7 METs). The classification of activities used in this study is based on the intensity criteria put forward by Verschuur and Kemper (1985) slightly modified to suit the study's population and to be comprehensible to their parents. Typical activities in the 'sedentary' category were watching TV, board and TV games, studying, and extracurricular classes such as music, language, etc. The 'light' category included activities such as carrying groceries, bicycling, volleyball, rhythmic gymnastics, and modern and folk dancing. The 'MVPA' category included activities such as basketball, soccer, athletics, gymnastics, tennis, swimming, skipping, and running up and down. Generally speaking, within this category were grouped all outdoor activities and games which had a duration longer than 15 min and with such an intensity which could cause sweating and heavy breathing but with occasional breaks, rather than the strict aerobic definition of 20 continuous minutes, appropriate to older children and adults (Baranowski et al., 1987) .
Furthermore, a weekly spare time physical activity index was based on time devoted to MVPA, since the intensity of these activities has been recommended as an optimal exercise intensity for the promotion of cardiorespiratory fitness in children and adolescents (Simons-Morton et al., 1988a) . The index was calculated by multiplying the MVPA of the two weekdays by 2.5 and the weekend by 2 and adding them all together.
Parental report validity was tested on a subsample of 39 first grade children whose heart rates were continually monitored during the corresponding hours of the 3 days reported by their parents. The Sport Tester 3000 System (Polar Electro) was used to collate and store data. This self-contained computerized telemetry system has been found to be a reliable and valid means of monitoring children's heart rates and permits almost total freedom of motion. MVPA (frequency, intensity and duration) was determined according to the time periods spent with heart rate Ͼ149 b.p.m., calculated according to the methods used by Sallis et al. (1993) , which corresponds to activities Ͼ7 METs. The results of this heart rate monitoring were encouraging in terms of parental report validity in reporting children's participation in MVPA out of school since it was found to be positively correlated with continuous heart rate recordings during the same hours (r ϭ 0.68, P Ͻ 0.0001) (Manios et al., 1998) . Subjects start running at a speed of 8.5 km/h and speed is increased at various stages. The subjects move between two lines a distance of 20 m apart reversing direction, and continuing backwards and forwards in accordance with a pace dictated by a sound signal on an audio tape, which gets progressively faster (0.5 km/h every minute). Each stage of the test is made up by several shuttle runs but the actual score of the subject is the last half stage fully completed before he/she drops out.
Fitness assessment
As Leger et al. (1988) state, the ERT is designed to determine maximum aerobic power of schoolchildren and healthy adults. The higher the score the better the cardiovascular function. ERT is recommended for large groups of children, since it is reliable, valid, non-invasive and requires limited facilities (Leger et al., 1988; Mahoney, 1992) .
In addition to the particular physical fitness indices, anthropometric fitness data were also obtained. Body weight was measured by a digital scale (Seca) with an accuracy of Ϯ100 g. Subjects were weighed without shoes, in their underwear. Standing height was measured without shoes to the nearest 0.5 cm with the use of a commercial stadiometer with the shoulders in a relaxed position and arms hanging freely. Body mass index (BMI) was calculated by dividing weight (kg) by height (m 2 ). Left triceps, biceps, subscapular and suprailiac skinfold thicknesses were measured with a Lange skinfold calliper, ensuring that the subject was standing with the upper extremities relaxed at the sides of the body (Harrison et al., 1991) .
Parental data
During our visits to schools, children's parents were asked to complete a questionnaire while their children were participating in the examination. According to the data obtained from this questionnaire, parents were divided into those who received compulsory education (ഛ9 years) and those who received further education (Ͼ9 years). This classification was based on fathers' education. In cases of single or separated mothers, their own education level was used as a classification criterion.
Furthermore, the questionnaire was devised to investigate their knowledge of, attitudes to and beliefs on health matters. The health knowledge questionnaire was a multiple choice questionnaire with a total number of 23 questions about smoking, diet, exercise and blood pressure. The questionnaire on attitudes and beliefs consisted of 16 questions (agree/disagree) about parental attitudes towards health matters and their beliefs concerning children's health. Part of this questionnaire (seven items) was designed to assess their level of fatalism, while the corresponding part for hedonism comprised five items. From the questionnaire on attitudes and beliefs, only these 12 items on fatalism and hedonism were utilized by the present study. Fatalism with regard to health refers to the perceived inability to exert control over health (cf. external health locus of control). Hedonism, refers to the attitude that self pleasure predominates health considerations. Hedonism is thought of as a composite vector of the personality dimensions of stimulus or sensation seeking, risk taking and 'volitional deficiency'.
Results
Repeated measures analysis of variance (ANOVA) with covariates sex and parental education indicated that, 3 years after the start of the programme, children's and parents' health knowledge were increased significantly for both the control and the intervention group (F ϭ 534.7, P Ͻ 0.0001 and F ϭ 37.3, P Ͻ 0.0001, respectively). However, the degree of improvement was significantly higher 599 for children and parents in the intervention as opposed to the control group over the 3 year period (F ϭ 36.9, P Ͻ 0.0001 and F ϭ 5.8, P Ͻ 0.05 respectively) ( Table I) .
Repeated measures ANOVA with covariates sex, weight and height at follow-up, indicated a significant increase, 3 years after the start of the programme, in the amount of time spent in MVPA out of school for both the control and the intervention group (F ϭ 41.3, P Ͻ 0.0005). However, the degree of improvement was significantly higher in the intervention as opposed to the control group over the 3 year period (F ϭ 8.4, P Ͻ 0.005) (Table  II) . Repeated measures ANOVA with covariates sex, weight and height at follow-up, indicated significant improvements in physical fitness for both the control and the intervention group. Specifically, 3 years after the implementation of intervention, both groups improved significantly in SBJ (F ϭ 115.0, P Ͻ 0.0005), SUP (F ϭ 157.7, P Ͻ 0.0005), SAR (F ϭ 46.4, P Ͻ 0.0005), ERT (F ϭ 129.0, P Ͻ 0.0005) and HGR (F ϭ 470.5, P Ͻ 0.0005). However, there was again a significantly higher rate of improvement in the intervention as opposed to the control group. Specifically, the intervention group had significantly higher improvements in SBJ (F ϭ 13.0, P Ͻ 0.0005), SUP (F ϭ 36.4, P Ͻ 0.0005), SAR (F ϭ 6.2, pϭ 0.02) and ERT (F ϭ 18.0, P Ͻ 0.005) than the control group (Table II) .
A similar analysis of the anthropometric fitness indices indicated that 3 years after the intervention, the intervention group manifested significantly smaller increases in suprailiac skinfold (F ϭ 11.8, P Ͻ 0.001) and BMI (F ϭ 25.8, P Ͻ 0.0005) than the control group (Table III) .
The application of a multiple linear forward regression analysis indicated that 18% of the variability in SUP change (1995-1992 value) was significantly accounted for by parent's physical activity at baseline (P Ͻ 0.05), group membership (control/intervention) (P Ͻ 0.00005) and hedonism (P Ͻ 0.03). As shown by β regression coefficients, the major predictor of SUP change was group membership followed by hedonism and parent's physical activity at baseline (Table IV) . Regression 14.6 (6.8) -2.2 (4.6) HGR (kg) I 7.0 (2.5) 12.4 (3.6) 5.4 (2.7) NS C 6.6 (2.4) 13.2 (2.8) 6.6 (2.5) ERT (stages) I 1.6 (0.8) 3.4 (1.5) 1.7 (1.3) P Ͻ 0.005 C 1.9 (0.7) 3.2 (1.5) 1.3 (1.3) Physical activity out of school (MVPA h/week) I 0.9 (2.0) 2.8 (3.2) 2.0 (3.6) P Ͻ 0.005 C 1.4 (2.2) 1.9 (2.6) 0.4 (2.6) a Restricted to cohort substudy pupils with paired data. I indicates intervention and C indicates control, and the data regarding physical fitness indices are based on 231 and 162 pupils, respectively, while physical activity data are based on 199 and 149 pupils, respectively. b Repeated measures ANOVA adjusted for sex, weight and height. Effects reported are significant differences between the control and the intervention group in the degree of change in each particular variable.
analysis also indicated that 10% of the variability in ERT change (1995-1992 value) was significantly accounted for by parent's physical activity at baseline (P Ͻ 0.02), group membership (control/ intervention) (P Ͻ 0.02) and BMI (P Ͻ 0.04). The β regression coefficients indicated that group Education intervention and physical fitness in children a F ϭ 10.7, P Ͻ 0.00005, R 2 ϭ 0.20, adjusted R 2 ϭ 0.18. Variables used: sex, quetelet index (BMI), residence (urban/rural), group membership (control/intervention), fatalism, hedonism, number of children in the family, parents' education, parents' physical activity score at baseline, parents' baseline physical activity knowledge score, children's physical activity knowledge score at baseline. Sex, residence and group membership are dummy variables: (male ϭ 1, female ϭ 0) (urban ϭ 1, rural ϭ 0), (control ϭ 0, intervention ϭ 1).
membership and parent's physical activity at baseline are the major predictors of ERT change, followed by BMI (Table V) . Regression analyses showed that the intervention group achieved greater improvements also in SBJ (P Ͻ 0.007) and SAR (P Ͻ 0.01), and that females showed greater improvement than males in SAR (P Ͻ 0.04). Finally, regression analyses indicated that significantly greater increases in HGR change (1995-1992 value) were manifested in urban as opposed to rural areas (P Ͻ 0.04). Correlations between the variables used in the regression models appear on Table VI .
Discussion
It has been reported that atherosclerosis starts soon after birth, and that there is a relationship between serum lipids level and the development of atherosclerotic arterial lesions in children (Newman et al., 1991) . Fatty streaks in the aorta have been observed in children as young as 3 years old. These fatty (12) (1) Children's physical activity knowledge score at baseline (2) streaks subsequently develop into intermediate or transitional lesions and eventually into atheromatous lesions (Kallio et al., 1993) . Although many studies on adult populations have shown an inverse relationship between physical activity and serum lipids (Paffenbarger and Hyde, 1984; Haskell, 1986; Goldberg and Elliott, 1987 ) the findings on children are equivocal (Armstrong and Simons-Morton, 1994) . More striking, however, is the link between physical activity levels in childhood and those in adulthood. Specifically, it has been reported that lifelong physical activity is more likely to be initiated in childhood and adolescence (Kuh and Cooper, 1992) , and that physical activity levels in adulthood are positively correlated with those during childhood (Dennison et al., 1988; Kuh and Cooper, 1992) . The significantly elevated physical activity level in the intervention group of the present study, therefore, is protective against the onset and subsequent development of atherosclerosis, and finally, the manifestation of CHD. However, the equivocal findings of previous studies regarding the relationship of physical activity and serum lipids in children have been attributed to the small variation in the specific variables at this age (Armstrong and Simons-Morton, 1994) , and the questionable validity and reliability of physical activity estimation in childhood (Saris, 1985) . On the other hand, relationships between fitness level and serum lipids have been clearly reported in children (Valimaki et al., 1980; Hofman and Walter, 1989) . Although there is a genetic component in physical fitness, it has been reported that high physical fitness levels generally reflect or result from high levels of physical activity. The elevated physical fitness levels in the intervention group of the present study, therefore, constitute a validation of the corresponding high physical activity levels in the particular group and a protective factor against the onset of cardiovascular disease via the promotion of favourable serum lipid values. In addition, there is some indication that higher fitness scores during childhood may be predictive of higher levels of physical activity in adulthood (Dennison et al., 1988) . The significant elevations in ERT in the intervention group of the present study, therefore, may constitute a protective factor against CHD, also via subsequent increases in physical activity levels in adult years and the promotion of favourable serum lipid profiles.
Furthermore, the significantly smaller increase in BMI and suprailiac skinfold in the intervention as opposed to the control group might have resulted from the intervention programme in the former group. This is of importance, as evidence points at high obesity prevalence rates among Greek children (Mamalakis and Kafatos, 1996) . In addition, the particular observation is also encouraging, given that childhood obesity predisposes for adult obesity (Braddon et al., 1986) , which is in turn associated with increased morbidity and mortality (Marks, 1960) , and a variety of medical conditions and disease states (Hubert et al., 1983; Feinleib, 1985) . The significant increase in children's physical activity, physical fitness and the smaller increase in body fat in the intervention group might be related to the increased health knowledge observed in this group and their parents. Some other more likely reason may be the seminars attended by the parents, which along with dietary advice, prompted and encouraged them to let their children participate in outdoor activities in the neighbourhood or in organized activity-related classes out of school (Ward and Bar-Or, 1986; DeMarco and Sidney, 1989; Merriman, 1993) . In fact, whereas only 9.5% of the intervention group children as opposed to 20.8% of the control participated in leisure time organized physical activity classes during baseline, the corresponding proportions 3 years after the onset of intervention were 25.6 and 24.8%, respectively. Most importantly, however, and in agreement with previous findings (McKenzie et al., 1993; Sallis et al., 1993) , the significant improvement in physical fitness has probably been derived from the quality of supervision by the physical education instructors. Contrary to other, traditional physical education classes that focus mainly on the attainment of motor skill and reward the more adept and skilled performance, our physical education classes prompted a sustained aerobic functioning of moderate intensity and rewarded any such effort on the part of the children. The physical education program of the present study, therefore, promoted and encouraged participation of all pupils of the intervention group and not just the few gifted ones (Petal, 1978) . It has been reported that training sessions of moderate intensity do not discourage the less gifted or the obese children, who actually are the ones that most need this type of intervention (McKenzie et al., 1993; Sallis et al., 1993) . Moderate exercise has been reported to be pleasant for everyone (Simons-Morton et al., 1988a) to track to adulthood (Dishman et al., 1985) and to reduce the CHD risk (Rippe et al., 1988) .
Recent studies have shown that the degree of children's participation in physical activities is very much related to the fun and enjoyment children get from their participation in the activity (Petlichkoff, 1992; Wold and Kannas, 1993; Craig et al., 1996) . Furthermore, the enjoyment children get from their participation depends to a large extent on their perception of ability or self mastery (Craig et al., 1996; Roberts, 1986) . Children who perceive that they have a low ability and feel unable to cope with the demands of the activity are more likely to drop out (Roberts, 1986) .
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A distinct feature of our physical education intervention was that it did not foster competition among the children. Rather, any improvement by the child, relative to the child's own performance, was rewarded by the instructor. In a sense each child served as his/her own control or basis for comparison. The reinforcement of any progress, however minute or seemingly insignificant, by the instructor must have increased the likelihood of fostering a sense of competence and self-mastery in all children. The ultimate goal of our intervention was not to enforce fitness upon children, but to teach them to love exercise and enjoy it enough to want to keep doing it (Corbin, 1986) . Perhaps, the key objective of health and physical education intervention efforts in childhood should be the internalizing of the need to be active or achieving 'activity independence'. Fostering intrinsic incentives for physical activity in children may safeguard active life-styles later in life when the extrinsic motivation of the instructor will no longer be there. The extent to which this will materialize in the present study is not and cannot be known at this point. Similarly, no predictions can be made concerning long-term levels of physical activity or fitness.
Furthermore, the observed positive relation between SUP and ERT degree of improvement from baseline and parent's physical activity level at baseline (Tables IV and V) is indicative of the importance of parental influence in fostering appropriate behaviour change in children (Pate and Ross, 1987) . The particular finding highlights the impact of the parental role-model in children's behaviour (Hoffman, 1972; Halloran, 1976) . In addition to parental behaviour, parental attitudes also appear to have impacted upon children's health behaviour. Specifically, the observed significant negative relation between parental hedonism and the rate of SUP change in children indicates the possible influence of parental attitude on children's health behaviour (Table IV) . The present study did not focus on how the parental attitudes of hedonism and fatalism related to those of children. Future studies should focus on the relation between parental and children's attitudes. Furthermore, future programs should put more emphasis on the family as an agent of change, thus directing intervention measures aiming at facilitating positive behaviour and attitude change in parents.
In summary, the results of the present study indicate that a health education intervention can achieve short-term effects in as young as 6-yearold children. Because many life-long habits have their roots in early childhood, it is suggested that intervention measures designed to establish appropriate physical activity and exercise habits should be initiated at that time.
